INTRODUCTION
Interest in the exocrine secretion of the testis has been stimulated by success in collection of fluid by cannulation of the rete testis of the ram (Voglmayr, Waites & Setchell, 1966) and of the rat (Tuck, Waites, Young & Setchell, 1970) . It is now believed that the fluid in which spermatozoa are transported to the ductuli efferentes and ductus epididymidis is a mixture of two secretions of differing composition-one being secreted in the seminiferous tubules and the other in the tubuli recti or rete testis (Setchell & Waites, 1971) . The structure of the seminiferous tubules has been studied in considerable detail at both the light and electron microscope levels (Dym & Fawcett, 1970;  Dym, 1973; Fawcett, 1974) , but morphological studies of the tubuli recti and rete testis have been relatively few (Roosen-Runge, 1961;  Leeson, 1962;  Dym, 1974) .
The general features of the excurrent duct system of the guinea-pig testis were described in a classical comparative study by Benoit (1926) . A labyrin¬ thine system of interconnecting channels was found at the vascular pole of the testis, the system extending a considerable distance into the interior of the gonad. This species was therefore categorized as having an 'axial rete' in contrast to the 'superficial rete' of the rat. The ultrastructure of the guinea-pig rete was first examined by Ladman & Young (1958) (Setchell & Waites, 1971) . A comparative ultrastructural analysis of the tubuli recti and rete testis in several other mammalian species, including rat, monkey and ram, revealed little or no intra-epithelial glycogen (Dym, 1972 (Dym, , 1974 (Karnovsky, 1971) . The method of perfusion through the spermatic artery has been described in an earlier publication (Fawcett, Heidger & Leak, 1969) . Thick sections (0-5 µ ) and thin sections with silver to gold interference colours were cut from the same blocks with a diamond knife on a Sorvall MT-1 microtome. The thicker sections were stained with toluidine blue for light microscopy. The thin sections were supported on uncoated grids, stained with uranyl acetate and lead citrate (Venable & Coggeshall, 1965) , and examined with RCA EMU-3G or Phillips 200 electron microscopes.
RESULTS

Histological observations
In serial parasagittal paraffin wax-embedded sections, the terminal portion of the seminiferous tubules can be located with little difficulty. Their con¬ tinuity with the rete testis is not easily illustrated, however, because the tubules are often sharply recurved in the junctional region, and both structures are only rarely in the same plane of section (PI. 1, Fig. 2 (Vitale & Aoki, 1969; Dym, 1974 Fig. 4 and PI. 3, Fig. 7 ), the great majority are filled with darkly stained material (compare PI. 1, Fig. 3 with Fig. 4 and PI. 3, Fig. 7) . In some instances, this dense material has been swept across the cell during penetration of the fixative leaving one side pale and the other side very dense. This is a phenomenon familiar to histologists and histochemists in cells rich in glycogen (Deane, Nesbitt & Hastings, 1946 Fig. 7 and PI. 5, Figs 10 and 11) , and glycogen particles are found in the lumen of the tubules. It is believed that the cells of this epithelium are uncommonly fragile and that some are broken during specimen preparation, permitting their content of glycogen to escape into the lumen. The finding that spherical membranelimited masses of glycogen sometimes remain within a cell that otherwise appears empty is consistent with this interpretation. In such cases, the diffuse glycogen content has presumably poured out through a breach in the cell membrane leaving behind the nucleus, the peripheral rim of cytoplasm and one or two membrane-bounded masses of glycogen. These latter are also occasionally seen in the lumen.
Where the glycogen-rich epithelium continues into the labyrinthine chambers of the rete, the height of the cells decreases and they contain relatively more cytoplasm and less glycogen (PI. 5, Fig. 10 Fig. 13 ).
DISCUSSION
Considering the voluminous literature on the histology and histochemistry of the male reproductive tract, it is quite extraordinary that a glycogen-rich segment of the intratesticular portion of the duct system could have escaped detection until now. We have been unable, however, to find previous descrip¬ tions of such a segment. Indeed, Guha & Wegmann (1966) specifically deny the presence of histochemically demonstrable glycogen in the adult guinea-pig testis though they do report the presence of active phosphorylase in the rete testis. The failure to make this observation early may be, in part, a reflection of the preoccupation of reproductive biologists with spermatogenesis, and with those parts of the duct system most accessible to experimental manipulation. It may also be attributable, in part, to the fact that the guinea-pig has been less popular than the rat as an experimental animal. The axial rete of the guinea-pig is relatively small and does not appear in all sections of a serially sectioned testis. Investigators encountering by chance the distorted, empty cells of the epithelium may have simply attributed this appearance to poor fixation and were not stimulated to investigate the content of the large central vacuoles.
It should be emphasized that secondary fixation with 1 -3 % osmium tetroxide buffered in s-collidine does not preserve the intra-epithelial glycogen of the guinea-pig tubuli recti and rete testis. A satisfactory explanation cannot be Glycogen storage in guinea-pig tubuli recti 407 given at present either for our success in demonstrating glycogen with the osmium tetroxide-potassium ferrocyanide fixative or for the failure of other fixation procedures which preserve glycogen satisfactorily in other tissues. Karnovsky (1971) (Watterson, 1949; Doyle & Watterson, 1949) . In electron micrographs, its cells are strikingly similar to those described here (Revel, Napolitano & Fawcett, 1960) . Since the function of this body is not known, however, the morphological similarity of its cells to those of the guinea-pig tubuli recti provides no insight into the possible physio¬ logical significance of the latter.
The amount of intracellular glycogen in this segment of the testis would seem far in excess of any conceivable requirement as an energy source for possible metabolic activities of the tubuli recti and rete testis in the elaboration or modification of the testicular fluid. In ejaculated semen of the ram and other species, alkali-resistant polysaccharide, which behaves like glycogen and yields glucose on hydrolysis, seldom exceeds 0-1% and may be as little as 0-019% (Mann, 1964) . Although we have observed glycogen in the lumen of the excurrent ducts in the guinea-pig, it seems unlikely that polysaccharide would be stored in such abundance without a 'turn-over'. The reported presence of active phosphorylase in the adult guinea-pig rete testis (Guha & 408 D. W. Fawcett and M. Dym Wegmann, 1966) would suggest that glycogenolysis does occur. Whether glycogenolysis results in release of glucose into the lumen of the testicular excurrent duct system or into the blood is not known.
In those species in which it has been possible to collect rete testis fluid, virtually no glucose or fructose (which could be converted to glycogen) has been detected (Setchell, 1970) . There are, however, appreciable amounts of sorbitol and inositol and it is conceivable that the cells of the guinea-pig tubuli recti and rete testis may take these up from the testicular fluid and utilize them in glycogenesis. It has been shown that the ductuli efferentes in the hamster can actively absorb sodium glucose and water (Montorzi & Labiano, 1970) and the intratesticular portions of the duct system may also be able to take up inositol, sorbitol and glycogenic amino acids.
It is generally assumed that spermatozoa are immotile until exposed to oxygen or to a carbohydrate substrate and it is thought that they are not ordinarily exposed to appreciable amounts of carbohydrate substrate until ejaculation when they are mixed with fructose-rich secretions of the accessory glands. If technically feasible, it would be of interest to collect and analyse rete testis fluid from the guinea-pig to see if it is exceptional in this regard. It would also be of interest to determine whether glycogen accumulation in the tubuli recti and rete testis is androgen-dependent.
